Azithromycin acts as an immunomodulatory agent to suppress the expression of TREM-1 in Bacillus pyocyaneus-induced sepsis.
Triggering receptor expressed on myeloid cells-1 (TREM-1) is highly expressed in inflammatory lesions caused by infectious agents such as bacteria and fungi but not in normal tissues or non-infectious lesions. There is evidence that macrolide antibiotics can act as immunomodulatory agents. The purpose of the current study was to determine whether azithromycin, a type of macrolide antibiotic, could reduce the expression of TREM-1 in Bacillus pyocyaneus-induced sepsis in vitro and in vivo. We treated THP-1 cells with LPS, LPS+TREM-1/Fc, and LPS+azithromycin for in vitro study. A B. pyocyaneus pyemia animal model was developed for in vivo study. RT-PCR, western blotting, and flow cytometry (FCM) were employed to determine the expression of TREM-1. ELISA analysis was utilized to examine the concentration of cytokines. Our results showed that azithromycin treatment did not reduce the level of LPS-induced TREM-1 mRNA in THP-1 cells. However, treatment with TREM-1/Fc fusion protein or azithromycin reduced the effect of LPS-stimulated TREM-1 protein expression. The expression of inflammatory factors (TNF-α, IL-6, and IL-1β) in cell culture supernatant and mouse serum of the TREM-1/Fc fusion protein-treated and azithromycin-treated groups were lower than that of the control group (p<0.05). The results from the animal sepsis model experiments demonstrated that the TREM-1 Fc/fusion protein and azithromycin treatment groups' survival rates were significantly higher than in the control group. Analysis of serum inflammatory factors in septic mice revealed that the concentration of these factors was significantly lower than in the control group. Our results furthered the understanding of azithromycin function in immunological regulation and provided reliable data for new clinical applications.